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DETAILED ACTION 
Priority 

1 . Receipt is acl^nowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wliicli 
papers have been placed of record in tine file. 

Drawings 

2. Figure 9-1 2 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1 , 3, 5, 9, 1 1 , and 1 3 are being rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Nguyen (U.S. Patent No. 6,566,786 B2). 

For claim 1, Nguyen '786 teaches a MEMS resonator (Abstract) comprising a 
substrate (Column 9, Line 12) in which a lower electrode (Fig. 5A, element 20; Column 
9, Line 14-15) is formed and a beam (Fig. 5A, element 19; Column 9, Line 11) formed 
on the substrate, wherein at least one support column is provided between said 
substrate and said beam (Fig. 5A, anchors 18 are support columns; Column 9, Line 9). 

For claim 3, Nguyen '786 further teaches a MEMS resonator wherein both upper 
and lower ends of said support column (Fig. 5a, anchor 18) are integrated with said 
substrate and said beam (Fig. 5a shows anchors that tare integrated with the substrate 
and the beam). 

For claim 5, Nguyen '786 further teaches a MEMS resonator wherein an input 
electrode for a high frequency signal (Fig. 5a, element 20; Column 9, Lines 14-15) and 
an output electrode (Fig. 5a, element 24; Column 9, Line 16) for a high frequency signal 
constitute the lower electrode of said substrate (Column 9, Line 5 discloses that these 
electrodes work in the high frequency range). 
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For claim 9, Nguyen '786 further teaches a communication apparatus including a 
filter to limit a band of a transmission signal and/or reception signal (Abstract), 
comprising as said filter: a filter that includes a MEMS resonator (Abstract) having a 
substrate (Column 9, Line 12) where a lower electrode (Fig. 5A, element 20; Column 9, 
Line 14-15) is formed and a beam (Fig. 5A, element 19; Column 9, Line 11) formed on 
the substrate, in which at least one support column is provided between said substrate 
and said beam (Fig. 5A, anchors 18 are support columns; Column 9, Line 9). 

For claim 1 1 , Nguyen '786 further teaches a communication apparatus wherein 
both upper and lower ends of said support column (Fig. 5a, anchor 18) are integrated 
with said substrate and said beam (Fig. 5a shows anchors that tare integrated with the 
substrate and the beam). 

For claim 13, Nguyen '786 further teaches a communication apparatus wherein 
an input electrode for a required frequency signal (Fig. 5a, element 20; Column 9, Lines 
14-15) and an output electrode (Fig. 5a, element 24; Column 9, Line 16) for a required 
frequency signal constitute the lower electrode of said substrate in said filter (See 
Column 9, Line 5 disclosing that these electrodes work in a high frequency range). 

5. Claims 6-8 are being rejected under 35 U.S.C. 102(e) as being anticipated by Ma 
(U.S. Patent No. 6,808,954 B2). 
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For claim 6, Ma teaclies a method of manufacturing a MEMS resonator 
(Abstract), comprising the steps of: 

forming a lower electrode (Fig. 4B, element 126; Column 3, Line 12) on a 
substrate (Column 3, Line 1 ); 

forming a sacrifice layer (Fig. 4C, layer 150; Column 3, Line 27) on said substrate 
including said lower electrode (Fig. 4C); 

selectively forming an opening that reaches said substrate at a portion of said 
sacrifice layer where a support column should be formed (Fig. 4D, opening 160; Column 
3, Line 39); 

forming a beam on said sacrifice layer (Fig. 4F, beam 174; Column 3, Lines 51- 
52) and forming inside said opening the support column (Fig. 4E, column 172; Column 
3, Line 47) integrated with said beam and said substrate (Fig. 4F); 

and removing said sacrifice layer (Fig. 4J, layer 150; Column 4, Lines 16-17). 

For claim 7, Ma further teaches a method of manufacturing a MEMS resonator 
(Abstract), comprising the steps of: 

forming a lower electrode (Fig. 4B, element 126; Column 3, Line 12) and a 
support column (Fig. 4B, column 130; Column 3, Line 12) on a substrate (Column 3, 
Line 1); 

forming a sacrifice layer (Fig. 4C, layer 150; Column 3, Line 27) on said substrate 
including said lower electrode and said support column (Fig. 4C); 
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forming a beam (Fig. 4F, beam 174; Column 3, Lines 51-52) on said sacrifice 
layer (Fig. 4F); 

and removing said sacrifice layer (Fig. 4J, layer 150; Column 4, Lines 16-17). 

For claim 8, Ma further teaches a method of manufacturing a MEMS resonator, 
comprising the steps of: 

forming a lower electrode (Fig. 4B, element 126; Column 3, Line 12) on a 
substrate (Column 3, Line 1 ); 

forming a sacrifice layer (Fig. 4C, layer 150; Column 3, Line 27) on said substrate 
including said lower electrode (Fig. 4C); 

selectively forming an opening having a depth not to reach said substrate at a 
portion of said sacrifice layer where a support column should be formed (Fig. 4D, 
opening 160; Column 3, Line 39); 

forming a beam on said sacrifice layer (Fig. 4F, beam 174; Column 3, Lines 51- 
52) and forming inside said opening the support column (Fig. 4E, column 172; Column 
3, Line 47) integrated with said beam and said substrate (Fig. 4F); 

and removing said sacrifice layer (Fig. 4J, layer 150; Column 4, Lines 16-17) 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 2, 4, 1 0, and 1 2 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Nguyen (U.S. Patent No. 6,566,786 B2) in view of Nguyen (U.S. 
Patent No. 6,249,073 B1). 

Regarding claim 2, Nguyen '786 teaches all of the limitations of claim 1 for the 
reasons above. 

Nguyen '786 fails to teach a MEMS resonator wherein said support column is 
formed at a position corresponding to a node of a desired oscillation mode of said 
beam. 

Nguyen '073 teaches a MEMS resonator (Abstract) wherein said support column 
(Fig. 1 1 , dimple 60; Column 1 1 , Lines 62-65 disclose the dimples as supporting) is 
formed at a position corresponding to a node of a desired oscillation mode of said beam 
(Column 1 1 , Lines 46-48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have made Nguyen '786's MEMs resonator with 
support column dimples at the nodal points as taught by Nguyen '073, since Nguyen 
'073 teaches that dimple support columns increase the accuracy of the resonator 
because they allow for a more uniform capacitor gap. (Column 5, Lines 57-65) 

Regarding claim 4, Nguyen '073 further teaches a MEMS resonator wherein said 
support column is formed such that one end thereof is integrated with said substrate or 
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said beam and the other end thereof is formed not to contact with said beam or 
substrate (In Fig. 1 1 , the dimple 60 is integrated in the beam, but not the substrate). 

Regarding claim 10, Nguyen '786 teaches all of the limitations of claim 9 for the 
reasons above. 

Nguyen 786 fails to teach a communication apparatus wherein said support 
column is formed at a position corresponding to a node of a desired oscillation mode of 
said beam. 

Nguyen '073 teaches a communication apparatus (Abstract) wherein said 
support column (Fig. 1 1 , dimple 60; Column 1 1 , Lines 62-65 disclose the dimples as 
supporting) is formed at a position corresponding to a node of a desired oscillation 
mode of said beam (Column 1 1 , Lines 46-48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have made Nguyen '786's communication apparatus 
with support column dimples at the nodal points as taught by Nguyen '073, since 
Nguyen '073 teaches that dimple support columns increase the accuracy of the 
resonator because they allow for a more uniform capacitor gap. (Column 5, Lines 57- 
65) 

Regarding claim 12, Nguyen '073 further teaches a communication apparatus 
wherein said support column is formed such that one end thereof is integrated with said 
substrate or said beam and the other end thereof is formed not to contact with said 
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beam or substrate (In Fig. 1 1 , the dimple 60 is integrated in the beam, but not the 
substrate). 



Conclusion 



8. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents, 

P.O. Box 1450 
Alexandria, VA 22313-1450 



Hand-Delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Hamill, whose telephone number is (571) 270-1802. 
The examiner can normally be reached Mon-Fri from 7:30-5:00 p.m. eastern time. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benny Q. Tieu, can be reached at (571 ) 272-7490. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 



10. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished application is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov . Should you have question on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 



Eric Hamill 

Patent Examiner Art Unit 4177 



/Benny Q Tieu/ 
Supervisory Patent Examiner, Art Unit 4177 



